# 



WORLD INTELUECnJAL PROPERTY ORGANIZATION 
International Bucean 




PCX 

INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C07C 323^60, 317/44, C07D 333/34, 
A61K 31/16 



Al 



(11) lutcrnatioiial PnbUcation Number: WO 95/09841 

(43) International Publication Date: 13 April 199S (13.04^5) 



A13 



(21) Internatioiial AppUcatfon Number: PCT/GB94/02145 

(22) Intematioiial Filing Date: 4 October 1994 (04.10.94) 



(30)PriOTltyData: 
9320660^ 



7 October 1993 (Q7;10.93) 



GB 



(71) AppUcanl (for all designated States except US): BRITISH 

BIOIECH PHARMACEimGALS tlMTIH) [0B/GB]; 
WatliQgtOD Road, CoWley, (MorI 0X4 5LY (Cm); 

(72) InToitors; and 

(79 Iniraiton^Applkants (fi^r US pnly)i: CiUMMINv^^, 
Jdm [GB/GB]; Bntiish Bi6le<yb Pbaini?^ 
Wadingtoo FUM Cowky/Cbd^ 
EFT, Panl, Raynx>i^ [GB/GB]; Bnii^ Biotech Phmi^ 
ticals LtmitBd, WatiingtoaiRoad, Cowley^ Qxfeid 0X4 SLY 
(GB). « • 

(74) Agent: WALLS, Alan, J.; British Biotech Hiaimaceuticals 
limited, Watlington Road, Gowley, Oxford 0X4 5LY (GB). 



(81) Designated States: AU, BR, CA, CN, CZ, DE. FI, GB, HU, 
JP, KR, NO, NZ. PL, RU, UA, US, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC; NL, 
PT, SE). 



Published 

Widt mtematumal search report 



(54) TIfle: HYDRQXAMIC ACH? DEW^ OF CYTOKINE PRODUCTION 



R*SOiv 




1 ' 



a) 



(57) Abstract 



Coni^imds of foimula (J), wherein: R* xepresents bydrogioti or a (C irOs)2d]cy]; (Ct<!6)^L£k»xyc2a^ 

phenyl;, phni^ (Ci^)aIl^U tetefbcydyU^ (Gt<^G6)ai^ jpfaenac^ of isujisd R^ ie{H«^ :b>^£€» or a (Ci^ 

G«^iQ^£ (C2^)aU^ or cyclpidkjm^^ (Ci^)aJ](7l group; R^^^i^^ 

side of a natnnd. aminp.'^md giianic^l, iimdasolj^^ grot^ in 

said sid& efaain, in ^vfaich imy i s^ gvoit^yis^^^ Q- or Srsubsdtat^ or Rf r^itsents the <i:b^uRi^t^ side cham of a 

natur^. .9^^ add which iial^^ ppiv; cn^ gipup in side cbs^ siich^ cuboxylic add gib^ is 

amidaiwi; R'* iepcesents hyi^gen^'.l^^^ or a iop^jl g^^ 0, I pr 2; 

and A lepmsinitft a (Ci-C6H)iydtDn^^ (C!i-C!6)all^lf ph^ groups; 
oir salts^solvatiM or hydnUes 
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HYDROXAMIC ACID. DERIVATIVES AS INHIBITORS OF CYTOKINE PRODUCTION 

This invention relates to therapeutically active hydroxamic acid derivatives, to 
processes for their preparation, to pharmaceutical compositions containing them, 
and to the use of such compounds in medicine. In particular, the compounds are 
inhibitors of the release of tumour necrosis factor (TNF) from cells, and inhibitors of 
metalloproteinases involved in tissue degradation. 

TNF is a cytokine which is produced imtially:;as a cell-associated 28kD precursor. It 
is released as an active, 17kp form (Jue, D^M et al., (1990) Biochemistiry 29:8371- ■ 
8377), which can mediate a large number pi deleterious effects /n wVo. When 
administered to animals or humans it causes fever, cardiovascular 

effects, haemorrhage, coagulation and acute phase responses, similar to those 
seen during acute infections and shock states: Chronic administration can also 
cause cachexia arid anorexia. AccUmuiation -of e TNF can be lethal. 

There is cpns^ studies that blocking the effects 

of TNF with speGific antibodies can b^^^^ acute infections, shock states, 

graft versus host rieactibhs arid atitpim TNF is also an autpcrine 

growth factor fpir some myelpmas aM^^^^^ and can act to inhibit normal 
ihaemiatPppiesis in patient 

: P be iai^potent 

^ ; i t^ strategy for ma^ intt^ pr ffl^'iO^^^f^t 




disease, inf^ bowel disease (eg Grohh's disease), rheurriatoid arthritis, 

multiple sclerosis, radiation dama^ey to^ of 
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immunosuppressive monoclonal antibodies such as OKT3 or CAMPATH-1 and 
hyperoxic alveolar injury. 

Current clinical anti-TNF strategies involve the use of corticosteroids such as 
dexamethasone, and the use of cyclosporin-A or FK506. which are non-specific 
inhibitors of cytokine gene transcription. Phosphodiesterase inhibitors such as 
pentoxyfilline have been shown to be more specific inhibitors of TNF gene , 
transcription (Endres S et al. (1991) Immunol. 72:56-60, Schandene etal. (1992) 
Immunol. 76:30-34, Alegre ML, etal. (1991); Transplantation 52:674-679. Bianco et 
ai (1991) Blood 78:1205-1211). Thalidomide has also been shown to: inhibit TNF 
production by leucocytes (Sampajo et a/, (1 991 ) J, Exp. Med. 173:699-703). In 
experimental settings. anti-TNF mbnoclprial antibodies, soluble TNF receptors and 
soluble TNF receptor/immunoadheisins have been shown to specificaily Inhibit the 
effects of TNF action (Bagby et al (1991) J. Infect. Dis. 163:83-88, Charperitiar ef a/. 
(1991) Presse-med. 20:2009-2011, Silva era/. (1990) J. Infect. Dis. 162:421-427; 
Franks etai (1991) Infect. Immun. 59:2609-2614, Tracey er a/, (1987) NatiiiriB 
330:662-664; Fischer et (1992) PN AS USA in pmss. Ljesglauef e/ al (1991;)vEur. 
J. Immunol. 21 :2883-2886, AshkeHazi eraA (1991) P 89;1Q5354Q$3$) 

It has recently been shown that the effects of TNF are mediated by two peptides, 
TNF a and TNF B. Although these peptides have only 30% homology with each 
other, they activate the same receptors and .are encoded b^ 
genes. As used herein, the term tumour necrosis factor or TNF therefore rtieatts 
tumour necrosis factor a and peptiGles haying a high degree of sequence • 

homology: with, or substanti^lly^sinri^^ physiological effects tOi TNF a, for e 
TNF B. 

It IS an object of the present jnv^^rtjbn toVprpvide wrnpoun 
inhibit the release of TNF from ceWsv and ifierefore: rriay be u^ed iri theitreatrj^ 
conditions mediated by TNF; Such uses Inel^ but are not jimit^d tdi t^^ v - 
treatment of inflammation, fever, cardiovascular effepts, haeifiorrhage, coagulation 
and acute phase response, cachexia ancji anorexia, acute infections, shock; States. 
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3 

graft versus host reactions and autoimmune disease. 

Compounds which have the property of Inhibiting the action of metalloproteinases 
Involved in connective tissue breakdown such as collagenase, stromelysin and 
gelatinase (known as 'matrix metalloproteinases", and herein referred to as 
MMPs) are thought to be potentially useful for the treatment or prophylaxis of 
conditions involving subti tissue breakdown, for example rheumatoid arthritis, 
osteoarthritis/ bstebperifas such^^^a^^^^ periodontitis, gingivitis, corneal 

epidermal or gastric ulceration, and tumoyr nrjetastasis or invasion. Several classes 
of MMP Inhibitors hkve be^^ p^ojiosed. ihcloding derivatives of hydroxamic acid; 
The following paitent pubilGatiQp^ acid-based MMP inhibitors, 

but disclose nothing concerning Inhibitidn of TNF release: 

US 4599361 
EP-A-023i081 
EP-A-0?36872 
EP-A-d274453 
WO 90/0571 6 
WO 90/0571 9 
Wb 91/02716 
WO 92/09563 :. 
US5fp9P0: 

EP-A^0497i9;? 
WO 9^13831; 
Wp 92/17460 
EP-A^489#7 
/' EP-/V-6489^9 
WO 92/225p 
WO93/0909Q 
WO 93/09097 

The MMP inhibiting hydroxamic acid derivatives disclosed in those publications 
can be regarded as having the tollpwing basic structure (lA): 



(Searle) 

(ici) ; ; 

(Roche) 
(Bellbh) 

(Brlt|sh:fBlG-t0chno|ogy) 
(British^ Bio-technblpgy) 
(British Bjo-teehnbjogy) 
(Glycomed) 
(Glyebmed) 
(Roche) 

(Br§sifctebp^ 
(SmtthKtlne Beecham) 
(Celltech) 
(Celltech) 

3 (ResM^h Cprporat Technplogies) 
(Yanianbuchi) 
: (Sankyo) VX---/- 
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wherein the five substituents Ri - R5 may vary according to the detailed disclosure 
of each publication. For compounds falling within the broad categories disclosed in 
those publications, the balance of intrinsic level of activity, degree of specificity of 
activity for a particular category of MMP, and pharniacokihetic properties can vary 
in an unpredictable way as; the substituents Ri - Rs are varied. Their intrinsic 
potendy against particular MMPs can be high. For example, many have a 
Gpllagenase IC50 by the /n Wfro test method of Gawston arid Barrett. (Anal. 
Bipchem., 99, 340-345. 1979) of less than 50 nMi Unfortunately, however, many of 
the specific compounds discibsed in those publications have poor water solubility, 
teading to severe formulation difficulties, and/or; h generally poor 
pharnriacokinetic properties. Identifying hydroxam^^^^ MMP inhibitors 

having a good balance of higli intrinsic activity;^^^g^^^ wat(^r^ solubility and 
acceptsible pharnriadbkihetic p^^^ coriripbunds are easy to 

formulate and have high in #b activity iri the tidy:Qibt diseake or condition, remains a 
much sought after goal in the a^^^^ 

• ; it is a further object of this inyerition to provide -cpiT^^ in addition tp 

inhibiting TNF release, also Mlbit the a^^ of MM be used 

; ;in ;the treartm medii^d by TNF and/or 

"v: ^":S%p^;:-^ ; ; 

: : :ltis alsb art Object P^ the iriv^ritibh tp jirpyide bdrii^punds(^:^ 
spl^ an adceptsbife 

^ abov0i discloses compounds 

of general formula 
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Where Ri represents hydrogew^^^^ phenyl, thienyl. substituted phenyl, 

phenylalkyl; heterocytlyl/alR^ or substituted pheriacy|;|iroup; 

or. when nirOv Ri represents^B* wherein Rx represents a group 




R2 represents a hydrogen an alky I, alkenyl, phenylalkyi, cycioalkyjalkyl or 
cycibalkehyialkyi groujD, R3 rejDresents a^n amino 9picl residue with R or J| 

st0tepchertiistry:O^ benzyl. alkoxy);t>en2yl or benzyjpxy 

alkyi) grpMp; R^ ^^WiW^^ group; Rs represents a 

hprpgen a^ vajue 0. 1 or 2; and A 

j^pjrias©ntS:^a^ With tOrtS or more alkyi, 

phenyls ^atti:^nd:N^oxid^ In WO-A-90 

05'7'19 suoh! i^ ; 

aI*^^^^ ^f^^^s involving tissue degradation 

and/drthe^p^ 



The corhpdunds oith^^p^^ thosepf)!^^ 
9005719 principally in the idertlfty of th^^^^ In the compoUhda^ 

generically disclosed in is an awino acid side cliapo^ 
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C6)alkyl. benzyl, (CrC6)alkoxyben2yl, benzyloxy (Ci-C6)alkyl or benzyloxybenzyl 
group. However, compounds in which R3 is the side chain of an amino acid which 
contains a polar substituent. such as an amino, carboxyl, hydroxy, mercapto, 
guanidyl, or indolyl substituent, are not specifically exemplified or their properties 
specifically characterised in WO-A-9005719. In the compounds of the present 
invention, R3 represents an amino acid side chain carrying a derlvatised polar 
substituent, as is explained further below. 

According to the present invention there is provided a compound of formula (I): 




wherein: 

m represents hydrogen or an (Ci-Cejalkyi. {CrQ6)alkoxycarbonyl(Ci^ 
Qelaikyl, phenyl, substituted phenyl phenyl heterocyclyl. (Cr. 

C6)alkylcarbpnylvphenaGyl d substituted phenacyl group; 

R2 represents hydrogen or a (CrGe}^^^^^^ phenyl (Cr 

C6)alkyl, cyclq^^ ; 

R3 represents the characteristic Side chain^ o^^ natural amino acid which 
naturally carries a polar amino, hydroxy/ merqaptp, guanidyl, imidazolyl or 
indolyi group in the said side chain, in whicn any polar group is 
optionally N% Q-br S- substituted, or R^ represents the characteristic side 
chain of a natural amino acid which naturaHy carries a polar carboxylic acid 
group in the said side chain, in which: such pi^rboxylic acid group is 
amidated; 
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R4 represents hydrogen or a {Ci-C6)alkyl or phenyl(CrC6)alkyl group; 
R5 represents hydrogen or a methyl group; 
n is 0, 1 or 2; 

and A represents a (CrC6)hydrocarbon chain optionally substituted with 
one or more (CrC6)alkyl, phenyl, or substituted phenyl groups; 

or a salt solvate or hydrate thereof. 

In the compounds of this invention, the substituents R1 are in general the same as 
those known in the corresponding position of the compounds disclosed in WO 
90/05719; the substituents R2 are in general the same as those known in the 
corresponding position of the compounds disclosed in US 4599361, WO 90/05719. 
EP-A«0489577 and EP-A-0489579; and the substituents R^ and R4 are in general 
the same as those known in the corresppnclmg position of the compounds 
disclosed in AWO 9 W 

As used herein the term "Gi-Ce alkyl^or "saturated hydrocarbon chain of up to 6 C 
atoms" refers to a straight or branched chain alkyi moiety having from 1 to 6 carbon 
atoms, including for example i irnethy^^^^^^^ n-, iso, sec and 1- 

butyli perityl and hexyl. 

The term "Ga-Ge alkenyl" or "unsaturated hydrocarbon chain of up to 6 G atoms" ; 
referis to a straight or branched chain alkenyl moiety having from 2 to 6 carbon 
atoms and her/irigm^ bond of either E or Z stere 

where applicable.^^ T^^^ 
2-butenyl arid 2^mitliyl-2-propenyl; 

The tenri "cyeloaik/j" T to a saturated aliqyclic rnojety having from 3-8 carbon 
atoms and iridudes, for example, eypiQhexy|v pyclop^^ cyclopentyl, 
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cyclobutyl and cyclopropyl. 

The term "cycloalkenyl" refers to an unsaturated alicyclic moiety having from 3-8 
carbon atoms and includes, for example, cyclohexenyl, cyclooctenyl, 
cycloheptenyl, cyclopehtenyl, cyclobutenyl and cyclopropenyl. In the case of 
cycloalkenyl rings of from 5^iB carbon atoms, the ring may contain more than one 
double bond. . . 

The term "heterocyclyr* or "heterocyclic" refers to a 5-7 membered heterocyclic ring 
containing one or moire heterpatdms selected from S, N and O, and optionally 
fused to a b^nzene ring, including for example, pyrolyl, furanyl, thienyl, imidazolyl, 
oxazoiyl. thiazolyl, pyrazplyl^p^^^^ pyrrolidinyl. pyrimidinyl, morphblinyl, 
piperizinyl. indolyl and bisnzinfiidazble. 

Unless otherwise specified in the context in which it occurs, the term "substituted 
phenyl" drvSubsti^^ means phenyl or phenacyl in which the phenyl 

ring is substituted^^^V^^^ each of which independently may be 

Ci-Ce alto^ halo (including fluprq, chloro. 

bromo and:ibdb)i tri^^ ^eOOH/-GONH2 or -CONHRA wherein RA is 

a CrCe stlkyl group or tHe^^^r^^^^^ a natural alpha-amino acid. 

The term "charaGteriistfe^S^^^ acid which naturally carries a 

fiblar amin indolyl group in the said 

^de bhiiih^ to the -GH(N H2){C00H) 

rtipiety^^ W^^^ tryptophan^. histidiM^^ 

threonine, tyrosine, and cysteine. When R3 in the compounds df the iny0ntipn is 
one of those side chains, the polar substituentirnay optionally be Q^xiriS- 
" substituted;- " ' . 

The term "N-, d- or S- s relation to a polar group in a side 

chain of a natural alpha-amino acid means a derivative of such a group which is 
rendered substantially non-polar by substitution at the polar N- O- or S-atom. In this 
context: 
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N- substituted amino groups include groups of formula -NReR? wherein Rg 
represents CrCe alkyi, phenyKd-Ce alkyi). formyl, (Ci-Ce alkyl)C(=0)- (eg 
acetyl). (Ci-Ce alkyl)S02-, phenylS02-. {{Ci-Ce alkyi) phenyl)S02-, (Ci-Ce 
alkyl)SO-. ((Ci-Ce alkyl)phenyl)SO-, (d-Ce alkyl)2P(=0)- and (CrCe 
alkyl)C(=0)0- , phenyl (Ci-Ce alkyl)C(=0)0- , and R7 represents hydrogen, 
Ci-Ce alkyi, or phenyKd-Ce alkyi); 

O- substituted hydroxy groups include (CrCe alkyl)ethers and siiyi ethers, or 
phenyKCrCe alkyl)ethers and sily I others, and acyloxy groups such as 
acetoxy; 

S- substituted mercapto groups include sulphides, disulphides. sulphoxides 
and sulphones, for example (d-Ce alkyl)sulphanyl, sulphinyl and sulphonyl 
groups, and phepyKCrGe alkyl)suiphanyl. sulphinyl and sulphonyl groups, 
as well as acylthio groups such as acetylthio; 

N- substituted iitu include CrCe alkyi and 

phenyKpi-Ce aikyl)0(Ci-^G^ alkyl)r ^uch as benzyloxymethyl derivatives, 
carbamates such as t-butoxycarbonyl and benzyloxycarbonyl derivatives, 
and in the: case of guiainidyl Qrpup, N-n mesitylene sulphonyl 

derivatM's--. . 

Hp#v?r, thq^^ ^^- and S- substituted 

deriyathms kilp^ and others will be known io the skilled person. 

The term **chara<?ten^ chain of a natural aniino acid which naturally carries a; 
pplair carbbxyji^^^^^^^ in the said means the characteristic side 

chain attech# to 1h^ in M amino acids aspartic and 

giutamic^cid. R3 ih t^ be an amidated derivative 

of one of those side chains. Examples iriGlude those npiionally derived from 
amines of formula B^^^ wherein Ra anci R9 independently represents CrCe 
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alkyi, or phenyl(CrC6 alkyi). 

Salts of the compounds of the invention include physiologically acceptable acid 
addition salts for example hydrochlorides, hydrobromides, sulphates, methane 
sulphonates. p-toluenesulphonates, phosphates, acetates, citrates, succinates, 
lactates, tartrates, fumarates and maleates. Salts may also be formed with bases, 
for example sodium, potassium, magnesium, and calcium salts. 

There are several chiral centres in the compounds according to the invention 
because of the presence of asymmetric carbon iatoms. The iiresehce of several 
asymmetric carbon atoms gives rise to a number of diastereomers vyith R or 8 
stereochemistry at each chiral centre. ^ Generaf formuia (I), and (unless specified 
othenwise) all other formulae in this spfcification are to be understobd to include all 
such stereoisomers and mixtures (for example racemic mixtures) tfiereof. 

In the compounds of the invention, the preferred stereochemistry is in general as 
follows: 

C atom adjacent the rQONHQWimbiety^ S, 
C atom adjaceht the Rg groufi^^^-^^^^^^^^ 
C atom adjacent the Rg group - S^ 
but mixtures in which the above configurations predominate are also contemplated. 

Presently preferred bompounds of th&;ihv6rition include those in w/hieh. 
independently or in any coit^^ 

Ri representsyhydrogen^oran^ 

phenacyl or substituted phenyl, for example 4-hydroxy-, 4-ainriino- or 4- 
methoxyphenyl group; ] 

R2 represents a (C3-G6jaikyi::iMpr ^or^xa^ an i^b-butylvgroup; V - 



R3 represents the characteristie side chain of a natural amino acid which ; 
naturally carries a polar amino group, in which the said amino group is 



wo 95/09841 



PCT/GB94/02145 



1 1 

substituted by (d-Ce alkyl)C(=0)-, or {Ci-Ce alkyl)C(=0)0-. the (d-Cealkyl) 
moiety being tor example a methyl or fe/t-butyl group,; 

R4 represents a (CrC4)aikyl group; 

R5 represents a hydrogen atom; 

n is 0 or 2; 

A is -0^2-; 

or salts solvates or hydrates thereof . 

Specific compounds of the invention are: 

N2-[4-(N-Hydroxyamino)-3S-(4-hydroxy 

N2-[4-(N-Hydroxyamino)-3S^^^^ 
vlsdbutylsuccinyl)l-N6-te/t-butylox^^^ 
; L-lysine-N^-methylamide 

N2-[4-(N-hydroxyamino^r3S-:(2^ 
te/tbutyloxycarbpriyl-Lrly^^^ 

N2-[4-(N-Hydroxyamina)-:^3S^p 
iisobu^^ 

N2-(4-(N-HydroxyMminb)^3Sr^^^^^ 
isobutylsucciny l)]-U^glutami 



vrs|2.(4.(N-Hydroxyamino^)^^^ 
isobutyi$ueeinyl)]-N6-aGetyK^ 



wo 95/09841 



PCT/GB94/0214S 



1 2 



and salts, hydrates and solvates thereof. 

A compound of the invention which is presently particularly preferred, inter alia for 
its potency in inhibiting TNF release, and its water solubility is: 

N2-[4-(N-Hydroxyamino)-3S-(4-hydroxyphenylthiomethyl)-2R- 

isobutylsuccinyl)]-N6-acetyl-L-lysine-Ni-methylamide 
and salts (for example the hydrochloride), hydrates and solvates thereof. 

Compounds of general formula (I) may be prepared by any suitable method known 
in the art and/or by the following process, which itself forms part of the invention, 
namely a process for preparing a compound of general formula (I) as defined 
above, comprising: 

(a) coupling an acid of general formula (II) 



R'SOn 




or anvaetivated derivative theredr with hydroxylarnine. O-protected 




(b) optionally after step (a) converting a compound of general formula (I) into 
another compound of general formula (1). 
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Compounds of general formula (I) which are sulphoxides or sulphones can be 
prepared from sulphanyl compounds of general formula (I) (n=0) by oxidation. 

Conversion of (II) to an activated intermediate such as the pentafluorophenyl, 
hydroxysuccinyl, or hydroxybenztriazyl ester may be effected by reaction with the 
appropriate alcohol in tha pi-esence of a dehydrating agent such as dicyclohexyl 
dicarbodiimide (DCC), N.N-dimethyianiinopropyl-N'-ethyl carbodiimlde (WSCDI), 
or2-ethoxy-1-ethoxycarbonyl-l,2-dihydroquinoiine (EEDQ). Esterification of (HA) 
may be effected by standard methods. 

Protecting groups as referred to above are well knowa per se. for example from the 
techniques of peptide chemistry. Amino groups are often protectable by 
benzyloxycarbonyl, t-butpxycarbonyl br acetyi groups. or in the fornri:;of ,a 
phthalimido group. Hydroxy groupS;aire often: protectable as readily cleavable 
ethers such as tbe t-butyl; t-butyldiiTiethylsi|y^ bensiyl ether , or 

as readily cleavable esters such as the acetate. Carbon groups are oft6n 
protectable as readily cleavable esters,^ or beri^yl e^tf. 

A compound of formula (II): may be prepared b^^^ 
hydrolysis) of an ester of formula (IV) 




wherein R1.R2, R3.R4. rs. A and n are as defined in general formula (I) and Rs 
represents Ci-Ce alkyl. 2-trimethylsilylethyl.:p^ CVrCe alkyi or substituted 
phenyl Ci-Ce alkyl. 
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A compound o1 formula (IV) can be prepared from an ester of formula (V) or an acid 
of formula (VI) 




wherein Rz. R3. R4. and Rs. are as defined tn 0Piera\iortw\a (I) and Re represents 
d-Ge all<yl, phenyl CrCe alkyI or substituted jijh^nyl Gi-Ce alkyi, by reaction; with a 
thiol R1SH, wherein Ri is as defined in formula (1). to give compounds wherein A 
represents a methylene group, or by reaction with a cuprate of formula (Ri-S- 
Ai)^CuLi Wherein Ri is as defined in formula (j)- and, Ai is such that -A1-CH2- is 
identical to -A- as defined in formula (I). 

Esters of formula (V) can be prepared by esterifying acids of formula (VI) With an 
appropriate alcohol R^GH or other es^^ agentr 

An acid of formula (VI) can be prepared by reacting a malonic acid derivative of 
formula (Vli) 




wherein R^vJ^a, R4, and Rs. are as^^^^^ (!}. with fornialdehyde 

in the prfl^nce of pip^ridine; 

An acid of general formula (VII) can in turii be^p^^^ de-esterifying (for 
example by hydrolysis); a Gdmpouhd of forniiilC(Vill) 
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Wherein R2. R3. R4. ahicl Rb are as defined in general formula (I) and R6 represents 
d-Ce alkyl, phenyl Ci^eealkyl or substituted phenyl d-Ce alkyh 

A compound of general fd^ntula (VIII) can be prepared by coupling a cbriipbund of 
formula (IX) with a compound of formula (X) 



0 




wherein R2. R3. R4. and :R#^^^ as defined In general formula (I) ^nd R6 represents 
: Ci-Ce alkyl, phenyliCreeilkyl or substituted phenyl Gi-Ce alkyl. 

The starting materials khd bther reagents are. either aVailabl^^^^^c^^^ or cairi: 

be synthesised by ?imple,cherriical procedures. 

For example, a substituted acid of fbjmula (IX) may b| prepared ijy reacting an ; 
ester of forrnula C?!^!^^^^^^^^^^^^ 



wherein Y represehte halo- i^^^^^^ ^^^^^ ^re as defined above, with a malonate 
derivatiy6:bf?formi^^^^ 
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wherein R6 is as defined above, with the proviso that when R6 is benzylic in 
formula (XI) it is aliphatic in formula (XII), or vice versa, and selectively de- 
esterifying. 

Compounds of general formula (XI) can simply be derived from amino acids, which 
can be obtained in enantiomerically pure form, enabling a choice of optically active 
cpmppunds of formula (I) to be prepared. 

Gbiripourids of formula (II) and (llA) are valuable intermediates in the preparation of 
cprnppuncls of formula (I), and in thatvrespect form part of the present invention. 

As mentioned above, compounds of formula (I) are useful in human or veterinary 
rriedicine since they are active as inhibitors of TNF and MMPs, Accordingly in 
another aspect, this invention concems^ 

(i) a method of management (by which is meant treatme nt or prophylaxis) of 
diseases or conditions mediated by TNF and/or MMPs in mammals, in particular in 
humans, which method comprises administering to the mammal an effective, 

:■: amount of a compound of formula (I) above, or a pharmaceutically acceptable salt 
. thereof; and 

(ii) a compound of formula (I) for use in human or veterinary medicine, particularly : 
in the management (by which is meant treatment or prophylaxis) of diseases or 
coriditions mediated by TNF and/or MMPs; and 

■ :p)l^^^ of a compound of formula (I) in the preparation of an agent for the 
'^^^v (by which is meant treatment or prophylaxis) of diseases or 

MfiditiOft^^ mediated by TNF and/or MMPs. ■ 

The (^^^^^^ conditions referred tQ a inflammation, fever, 

e^^^^^^^^^ ^^ute phase response. 
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cachexia and anorexia, acute infections, shock states, graft versus host reactions 
autoimmune disease and inflammatory bowel disease (eg Crohn's disease); and 
those involving tissue breakdown such as bone resorption, inflammatory diseases, 
dermatological conditions, tumour growth, angiogenesis and invasion by 
secondary metastases, in particular rheumatoid arthritis, osteoarthritis, 
periodontitis, gingivitis, corneal ulceration, tumour growth, angiogenesis and 
invasion by secondary metastases. 

In a further aspect of the invention there is provided a pharmaceutical or veterinary 
composition cQmprisirtg a compound of formula (1) together v\/ith a pharmaceutically 
or veterinarily abceptjable excipient or carrier. 

One or more compounds of general formula (I) may be present in the composition 
together with bne or nidfe excipient or carrier. 

The compounds with v^hich the invention is concerned may be prepared for 
administration by any route consistent with their physicochemic^l and; 
pharmadokinetld prpp0rtie^ The compositions thus may be in tlie form of tablets, 
capsules, powders, gtahule^ lozenges, liquid or gel preparations, such as oral, 
topical, or sterile parenteral solutions or suspensions, as appropriate. Tablets and 
capsules for oral administration may be in unit dose presentation form, and nriay 
contain conventional ^xcij5ientS;SUch as binding agents, for ex^jifiple syrup>-acacia, 
gelatin. s6iti^i^ ;tra^£UDa^^ fpr ekam 

sugar, niaize-^Steh,^^^^ sorbitol pryiycine^i^^^ for 

example rnagnejsl^^^^ or silfi^^^^ 

example potato starch, or acceptable wetting agents such as sodium lauryl 
s;ulphate^ Th^:t^ aeqording ta:rri|jihods;wM^^^^ 

phar msKjeutical p G)ral liquid preparppns rtiay be in fh? 
example, aqueous^^^ 

may be pre$ehtea as a for recortstitutiQci \fi/ith wate^ or b 

vehicle before usev^^^^^ cbriyentiohar additives 

such as suspending agents, for example sorbitol, syrup, methyl cellulose, glucose 
syrup, gelatin hydrpgenated e^^ fats; emulsifying agents,;fbr example le 
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sorbitan monooleate, or acacia; non-aqueous vehicles (which may include edible 
oils), for example almond oil. fractionated coconut oil, oily esters such as glycerine, 
propylene glycol, or ethyl alcohol; preservatives, for example methyl or propyl p- 
hydrpxybenzoate or sorblc acid, and if desired conventional flavouring or colouring 
agents. 

The dosage unit for oral administration may contain from about 1 to 250mg, for 
example from about 25 to 250mg of a compound of general formula I. A suitable 
dally dose for a mammal may vary widely depending on the condition of the 
patient. However, a dose of a cpmppund of general fornriula I of about 0.1 to 
3p0mg/kg body weight, particularly from about 1 to lOOmg/kg body weight may be 
appropriate. 

For topical application to the skin, the drug may be made up into a cream, lotion or 
ointrnent. Cream or ointment fprmulatipns which may be used for the drug are 
conventional formulations well known in the art, for example as described in 
standard textbooks of pharmaceutics such as the British Pharmaicopoeia; 

For topical application to the eye, the drug may be made up into a isolution or 
suspehsiori;ih a suitable sterile aqueblis or noh aqueous vehicle. Additives, for 
instance buffers such as sodium metabisulphlte or disodium edeate; preservatives 
including bactericidal and fungicidal agents such as phenyl mercuric acetate or 
nif ratfe, benzalkonium chloride |or chforhexidine. and thickening agents such as 
hypromellose may also tie incitided. 

The dosage fbr topical administration will of course depehd on the size of the area 
b||ing treated; For dpsf m9y typically be in thi^ i^r^ Uom iij^XQ 

IGOrrig of the drug. • 

The aetiye ingredient m aisp. be 9dliistered;:p^^ in a sterile rnedium. 

DepeHding bri the vehicle and :epnceMf#lPh u§^^^^^ oarj either be 

susp^hded or dissolved in the Vehicle^: A^ as a local 

anaesthetic, preservative and buffering; agents can be dissolved In the vehicle. 
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For use in the treatment of rheumatoid arthritis, the drug can be administered by the 
oral route or by injection jntra-articularly into the affected joint. The daily dosage for 
a 70kg mammal may be in the range lOmgs to igram. 

The examples 1-6 which follow serve to illustrate the invention but are not intended 
to limit the scope in any way. The amino acids used in these examples were 
commercially available or were prepared according to literature procedures. 
Bibloigical Examples A-C illustrate the activity of some of the compounds of the 
invention. 

the following abbreviatiohs have been used throughout: 



DMF 


N.N-pimethylformamicie 


WSC 


N-Ethyl-N'-{3-dimethylarninopropyl)carbodiimide hydrochloride 


NMM 


N-Methylniorf5hplihe 


HOBt 


1 -Hydroxyb^hzotriazdle 


DGM 


Dichloromeihane 

TrillgQrosicelj^^^^ 


tie 


Thin layer chrottiatography 


HPLC 


High perfbrrnande llquid/chrorn^^^ 



*H and ise NMR sp^^^ using a Bruker AC 250E spectrometer at 

250; 1 and 62.9 Mfer^ perfprmed by 

iiHN Ariiysis; Ltd: - Ai|hPM dbiii^l^bstlnorp^ iRoady Wigstdii, Leicester 
LE8 2PJ, UK. HPLC was performed using a Beckman Systefn Go and 
preparErti^^^^ 
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Example 1 

N2-[4-(N-Hydroxyamino)-3S-(4-hydroxyphenylthiomethyl)-2R-isobutylsuccinyl)]-^ 
acetyl-L-lysine-Ni-methylamide 



NHAc 




Example la 

N2.Ben2yloxyc^rbbny|-W^ 

N2-Benzyloxycarbpn^^^^^^^^ 9. 66.1 mmol) arid 

*pehtafluorophehol05.^^ 85.9 mmol) were dissolved together in ppM (100 rnl); 
The solution was stjjr^ to O'^C before the addition of WSC {Y$:2 q: 

79;3 mmol). The reaction mixture was allowed to warmitp. room temperat^^^^ 
hour^ then cbBlecj^l^S^^^ a solution of rnethyjamlnb^^^ • 

(8 03 Mj Jn bthartppO^S Th&solutioriJ^ aigain Allowed ta 

to rppm te and stirred for a further 3 hours, theft: w 

hydroGhloric acid (^^^ I M sodium; carbpha^^^ (^^^::iO0 mii;jantl: 

ml^^ organic layer was dried over anhydrou^ magnpium sulpihate, fiife^^^^ 
evaporated. The^p^^ 

ihexahe. Yield :/23H|88^^^^^ S(ChlofQform-d)i 7.31 (SH, m),:6;4^^^^^^^ 

br m), 5.70 (1 H. d. J = 6.5 Hz). 5.07 {2H, m). 4.71 (IH. m)v4.13 (IH. m), 3.06 (M^b^^^ 

m). 2.75 (3H. d. j;^^ 1 .22 (6H. br m) and 1 .37 {9H. s). 
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Example 1 b 

N2.Benzyloxycarbonyl-L-lysine-Ni •methylamide (trifluoroacetate salt) 

N2-Banzyloxycarbonyl-N6-fe/t-butyloxycarbonylrL-lysine-Ni-methylamide (23.7 g, 
58.2 mmol) was dissolved in a mixture of DCM (35 ml) and TFA (35 ml) and stored 
at O^C overnight. The solvents were removed in vacuo and the residue was 
tfitufated with diethyl ether to produce a white solid which was cdljected by 

filtrmion. Yield: 31,2 g (ca. quant./ assuming excess TFA^^p^^ iH-NMR; 5 
(Dimethyl sulphoxide-de): 7.96- 7.65 (4H, br m), 7;^ (5W, m), 5^ (2H. m). 3.90" 
(1H, m), 2.75 (2H, m), 2.49 (3H, d, J = 4.7 Hz) a^^^^^^^^ br m). 



Example 1c 

N2-Benzyloxycarbonyl-N6-acetyl-L-lysine-N^-meth 

- The prddu Example 1b (29.72 g. 57.0 mmol) was suspended in DGM (500 

ml) and the mixture was cooled in an ice bath. Acetic anhydride (6.4 g , 62.7 
mmol), 4-dimethylaminopyridine (100 mg, catalytic) and triethyiamine (17.9 g, 
176.7 mmol) were added successively, with stirring to produce a homogeneous 
solutibn. The product began to crystallise after about 5 minutes. The reaction 
mixture was stirred for 1 hour at O^G. then filtered. The in 
water (500 ml) and stirred briefly, filtered/ washed w water then dried under 

^high V^^ (5H, m). 5.02 

liHpM 1.78 - 1.22 (6H. br 

Exarnj^e 1^ • . ■ 
NB-Acetyl-L-lysirie-Ni-me^^^ 

N2^benzyloxyearbonyl-N6T^cet 45.6 mmol) 

was suspended in ethanol (400 ml| and i d% palladium- ^o^^ (2.5 g) was 



AVO 95/09841 




PCT/GB94/P214S 



added as a slurry in ethyl acetate. Hydrogen was passed through the solution for 
40 minutes, after which time the starting material had all dissolved and TLC 
indicated complete conversion to a more polar product. The catalyst was filtered off 
and the solvent was removed to afford the title compound as a white solid. Yield: 
9.79 g (ca. quant.). iH-NMR; 5 (Dimethyl sulphoxide-de): 7.77 (2H, m), 3.07 (1H, 
m). 2.9B (2H, m). 2;58 (3H. d. J = 4.6 Hz). 2.32 - 2.04 (2H. br s). 1 .77 (3H, s) and 
1.61 - 1.16(6H.brm). 

Example le 

4-Benzyloxyr3^ben2:yloxyc 

4-Benzyloxy-3-ben2yloxycarbonyl-2-R.S-isobutylsuccinic acid (ca; 85% R isomer) 
(97.15 g; 244 mnnol), prepared according to the methods described in US Patent 
5241958. was dissolved in DCM (400 ml) and the solution was cooled in an jce 
bath. Pentafluprophenol (53,86 g, 293 mmol) was added, followed by WSC (56i.10 
g, 293 mrnpl) and th mixture was stirred at O^C for 1 hour and theri at 

roonn temperatiji'e bverriight. The solution was diluted with DCM (200 ml) and 
washed with 1 M m (2 x 300 ml), 1M hydrochloric acid (2 x MO ml) 

and brine (300 ml), t^^ layer was dried over anhydrous mkgnesiym 

sujphsrfe. filtered, to an oil which was further purified by cojumn 

chrpriia^qgraphy^^^ ether in hexane as eluent). Yield: 105:1 g 

(76%). 1 H-NMR; 5 (Chloroform : 7.33 (10H.. m), 5:19 (4H. m), 3.95 (1H. d. J - 
10.1 Hz), 3.53 (1H, dt. J - 10.1, 4.0 Hz). 1.74 (2H. m). 1.30 (p. m), 0.92 (^^^^^ 
= 5.6 Hz). 

/^xamjpife^^^^^ 

N2-t4-Benzyloxy^^^ 
NVfTiethyiamid^^^ 

The product from^^^^^^ l e (38.5 g, 63.2 mmol) and N6-acetyl-L-lysine-Ni- 

methyiiailliide (9'li5 g^^^^^^ mrfiol) were stirred together in DMF (100 ml) fpr:2; days 
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at room temperature. The solvent was removed under reduced pressure, the 
residue dissolved in DCM (200 ml) and the solution washed with 1M sodium 
carbonate solution (2 x 200 ml) and brine (200 mL). dried over magnesium 
sulphate, filtered and evaporated. The residue was purified by column 
chromatography (gradient elution with 0 - 10% methanol in DCM) to afford first 
excess pentafluorophenyl ester followed by the title compound as a solid (26.6 g, 
diastereoisomer ratio 5:1. RS:SS by iH NMR). Recrystallisation from ethyl acetate- 
hexane gave a slight increase in diastereoisomer ratio (6:1). Yield: 16.08 g (63%). 
1H-NMR; 5 (Chloroform-d. major diastereoisomer): 7.35 - 7.15 (10H, br m). 7.13 
(1 H, d, J = 7.4 Hz), 6.78 (1 H, m). 6.23 (1 H, m). 5.22 - 4.99 (4H. br m), 4.28 (1 H. m). 
3.83 (1 H. d, J = 10.2 Hz), 3;28 (1 H, m), 3.05 (2H, m), 2.72 (3H, d, J = 4.7 Hz), 1 .87 
(3H, s), 1.65 - 1.18 {8H. br m). 1.05 (1 H. m). 0.83 (3 H, d. J = 6.4 Hz) and 0.79 (3H. d. 
J = 6.4 Hz). 

Example 1 g 

N2-[4-Hydroxy-2R-isobutyl-3-meth^^^^ 
methylamide 

The product from Example If (16.0 gV28.4 mmot) was dissolved in ethanot (250 ml) 
and subjected to catalytic hydrogenol^^^ as described in Example Id. After 1 
hour no starting material rernained^p^ so the catalyst was removed by filtration 
and the solvent was evaporsrted to jeav oi| (l 2.0 g). 1H NMR confirmed the 
presence of the dicarboxylie acid a^^ 

The crude dicarboxylic acid (9.71 g, ca. 25 mmol) was redissolved^^^^^^ ^ 
ml) and piperidine (2.36 g. 27.7 mmol) was added^ The mixture was cooled in anV 
ice bath and treated with 37% forrnaldehyde s^^ (19 ml, 252 mmol), then 
allowed to warm to room temperatum^^^ The solvents were removed 7n 

vacuo and the residue wasi pUrifi^^^ using DCM- 

methanol-acetic acid (90:9:1) as eiu^^^ give the title compound as a white foam. 
Yield: 5.35 g (60%). single diasfered^^^^^^ iH-NMR: 5 (Methanol-d4): 6i31(1H. 
s). 5.78 (1 H, s), 4.22 (1 H. dd, J = 5;4v 8.8 Hz), 3;68 (1 H, m). 3.09 (2H, t, J = 6:8 Hz), 
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2.69 {3H, s), 1 .88 (3H, s). 1 .78 - 1 .1 8 (9H. br m). 0.90 {3H, d, J = 6.2 Hz) and 0.86 
(3H, d. J = 6.3 Hz). 

Example 1h 

N2-[4-Hydroxy-3S-{4-hydroxyphenylthiomethyl)-2R-isobutylsuccinyl)]-N6.ac^^ 
lysine-Ni-methylamide 

N2-[4-Hydroxy-2RHSobutyl-3-methylenesuccinyl)]-N6-^^ 
methylamide (5.11 g, 14.5 mmol). 4-hydroxyttii6phenol (25 ml) and triethylamine 
(1,0 ml, 7,3 mmol) were dissolved in methanol (50 ml) under argon. The mixture 
was heated sit 60°C in the darl< for 2 days. Solvents were removed under reduced 
pressure ^hd the residual oil was purified by coiumn chroniatography (gradient 
elution with 0-30% methanol in DGM^ Yield :3;9l g (55%). iH-NMR; & (Dimethyl 
sulphoxiderde,): 8.18 (1H, d. J = 7.3 hiz). 7.76 j[2H. m), 7.15 (2H, d, J = 8.5 Hz), 6.71 
(2H, d. J =M Hz). 4.1 5 (1 H, m). 2.99 :(2H. m); 2.79 (1 H, m). 2.55 (3H. d. J = 4.5 Hz). 
2;89 -2.54:(3^^^^^ 1J9 (3H. s)r1 .6p • 1 .06 '(SH; br m), 0.94 (1 H, rn), 0,80 (3H, d. J 
= 6.4 Hz) :^hd 0.75 M d. J = 6.5 Hz), 

Exarnple 1i 

N2-[>|^^(N-Hy(!j|r^^ 
acetyfL-lysine^^^^ 

To aLvCp6led;:(^^ 

ispbiJtyisMP^^ in DMF 

(70 nT(|) WSG (1 :v8l g, 9;4 

mmaljr;' Th&:g&^^ to^Mmi -t^^ temperature over 2 hpurs, ; 

*iydrpxylaiitiifi^^^^ g v; 1:1.8^ m^ I I JB mmbi) 

were addeej:^^ miMUfevvv^a^ stirred for iwp days. The -gdivent wa6 

removed athd#6 pto was jDurified by coiunrin chromatography on acici-washed 
silica (gradidfit ellutioh with 0 - 20% methanol in DCM), followed by recrystallisation 

from aqueous methanol. Yield: 1.36 g (34%), in three crops. iH-NI\/lR; 8 (Dimethyl 
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sulphoxide-de): 10.60 (1H, s). 9.50 (1H. s). 8.90 (1H. s). 8.15 (IH. d, J =7.9 Hz). 
7.83 - 7.63 (2H, br m). 7.10 {2H, d, J = 8.4 Hz), 6.69 (2H. d, J = 8.4 Hz), 4.12 (1 H, 
m). 3.04 - 2.82 (3H, br m). 2.62 (1 H. m). 2.88 - 2.48 (1 H, br m), 2.54 (3H. d, J = 4.2 
Hz). 2.27 (1H, m). 1.78 (3H. s). 1.60 - 1.03 (8H, br m), 0.90 (1H. m), 0.79 (3H, d. J = 
6.3 Hz) and 0.75 (3ri. d. J « 6.4 Hz). isc-NMR; 5 (Dimethyl sulphoxide-de): 172.7, 
171.8, 169.0. 168.2, 156.5. 132.0, 124.2, 1 16.1 , 52.4, 46.2, 46.1. 38.3. 36.0. 31.4, 
28.7, 25.4, 25.1, 24.0, 22.9, 22.6 and 21.4. Found: C. 55.86. H. 7.39, N. 10.95%; 
C24H38N4O6S.O.3 H2O requires: C. 55.86. H, 7.54, N, 10.86%. 
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Example 2 

N2.[4.(N-Hydroxyamino)-3S-{4-hydroxyphenylthiomethyl)-2R-isobutylsuccinyl)]-N6- 
terr-butyloxycarbonyl-L-lysine-Ni-methylamide 



NHBoc 




Example 2a 

isl6.fe/t-Butyloxycarbonyl-L-lysine-Ni-methylamide 

N2-Ben2yloxycarbonyl-N6-fe/t-butyloxycarbonyl-L-lysine-Ni-meth (26.5 :g. 

6^.3 mmol). prepared by the method described in Ixample^ 1 a. vyas dissolved iri 
ethahbl (360 ml) and cyclohexene (40 ml), 10% M (3 g) vvas 

added as a slurry in ethyl acetate and the mixtur^: was stirred and heated und^ 
refluk for 40 minutes. TLC indicated a single prodyel (ninttydrin po^iW^^ The 
cataiYSt was removed by filtration and the filtrate WSis evapia^^ 
pqrd a^ {19.64 g, residual solvent present) ^^l^ibh wai§:tj#^ 
without further purification. iH-NMR; 5 (Methandjid^): 3.2glH. 1^^^^^^^ 
(2H. t, J = 6.8 Hz), 2.67 (3H, s). 1.64 - 1.20 (6H. br fri) and ^S ( 

Example 2b 

N2-[4-Ben2yloxy-3-benzyloxycarbonyl-2R-isobutylsuccinyl)]-N^^^^^ 
butylbxycarbonyl-L-lysine-N^-methylamide 



1VO 95/09841 




PCT/GB94/0214S 



By a method analogous to that described in Example it, N6-fert-butyloxycarbonyl- 
L-lysine-Ni-methylamide (17.14 g, 69.3 mmol) was converted to the title 
compduridi TH6 crude product was purified by column chromatography on silica 
(gradient elutiori with 0 - 5% methanol in DCM). Yield: 37.36 g (86%). 9:1 mixture 
of diast0rbdisdrners iH-NMR; 6 (Chloroform-d, major diastereoisomer): 

7.35 - 7.17 (lOHrbr m), 6.68 (tH. d, J = 7.9 Hz), 6.47 (1 H, m), 5.20 - 5.01 (4H. br m), 
4.79 (1 H, m). 4;32;(1 W, rri), 3.82 (1 H. d. J = 9.8 Hz), 3.05 (2H, m), 2.95 (1 H, m), 2.75 
(3H. d, J = 4;8 Hz). 1.89 - 1.24 (9H, br m). 1.40 (9H. s). 0.81 (3H, d, J = 5.1 Hz) and 
0.78 {3H; W J = 5.1 H^^ 

Example 2c 

N2.[4-Hydroxy-2R-isdbutyi-3-methylenesuccmyl)]-N6-/e/t-butyloxycarbonyl-L- 
lysine-Ni-methylamide 

N2.[4-Benzyloxy-3-benzyloxycarbonyl-2R-isobutylsuccinyl)]-N6-fen- 
butyloxycarbonyl-L-lysine-Ni-methylamide (37.36 g, 59.5 mmol) was dissolved in 
ethanol and subjected to catalytic hydrogenolysis, as described in Example Id. 
The resulting dicarboxylic acid was dissolved in ethanol (250 ml) and piperidine 
(5.25 g, 62.1 mmol), the solution was cooled to 0°C and 37% formaldehyde 
solution (42.3 ml, 564 mmol) was added dropwise. The reaction mixture was 
allowed to warm to room temperature overnight. The solvents were removed in 
vacuo, leaving an oil which was dissolved in ethyl aGetate (800 ml) and washed 
with 1M hydrochloric acid (2 x 100 ml) and bhne (100 ml). The organic layer was 
dried over anhydrous sodium sulphate, filtered and evaporated to a viscous oil 
(18.20 g, 78%), which contained the title compound along with an unidentified 
impurity. iH-NMR;5 (Methanol-d4): 6.31 (1H. s), 5.78 ;(1H. s). 4.22 (1H. m). 3.58 
(1H. m), 3.21 (2H, m), 2.68 (3H. d. J = 4.5 :H2)> 1.91 - 1.1?9 (9H. br m). 1.43 (9H, s). 
0.90 (3H, d. J = 6.3 Hzjpd ^^86^ d. J 6>3 Hz), 
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Example 2d 

N2-{4-Hydroxy-3S-(4-hydroxyphenylthiomethyl)-2R-isobutylsuccinyl)]-N6-ferf- 
butyloxycarbonyl-L-lysine-Ni-rnethylamide 

By a method analogous to that described in Example 1h. the product from Example 
2c (18.20 g, 43.8 mmol) was converted to a mixture of products. Excess thiol was 
removed by column chromatography on silica (gradient eiution with 2 - 10% 
methanol In DC3M) to give an inseparable mixture of the title compound and an 
unidentified impurity . Yield: 9.45 g (40 %); iH-NMR: 8 (Methanol-d4): 7.21 (2H.d), 
6.68 (2H, d), 4.23 (1H. m). 3.24 (3H. m). 2.95 (1H. m), 2.83 - 2.48 (5H, s and m). 
1.79 -1.03 (9H. br m), 0.84 (3H, d. J = 6.3 Hz) and 0.79 (3H. d. J = 6.3 Hz). 



Example 2e 

N2-[4-(N-Hydroxyamino)'-3S'-(4-hydroxyphenylthiomethyl)-2R-isobutylsuccinyl)]-N6. 
ferf-butyloxycarbonyl-Lrlyane-^fsJi-nriethyliamide 

The product from Example 2d (6.48 g) in DM F^; (70ml) was cooled in an ice bath and 
HOBt (2.08 g, 15,4 mhiol). WSG (2.95 g, 15.4 mmol) and N-methylmorpholine (1.56 
g, 15.4 mmol) vvere added success mixture was allowed to 

warm to room terhperaturfe 0V6 hydrochloride (1.64 g, 

23,7 mrribl) and M mmol) were added -a the mixture was stirred 

overnight. -The solvent was^^^^^^r^^^ was partially purified by 

column chramatography 00^ eiution with 2 - 5% 

methanol in DCM) ib give^^^^ whibh contained two maijor 

components (HPLC). A 250 i^^^ material was separated 

by preparative reverse phase IHPLG (VVaters. Delta Pak CI 8-300 A. gradient 
eiution with 10 - 50% (80% acetbnitriia/Water) in 0.1% TFA/water). Fractions were 
neutralised by dropwise addition of 0.1 M sodium hydroxide before evaporation to 
give the title compound (ea lOO mg) as a white solid. iH-NMR; 5 (Methanol-d4): 
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7.11 (2H. d. J = 8.5 Hz), 6.59 (2H. d. J = 8.5 Hz). 4.21 (1H. m). 2.94 (3H, m). 2.68 
(1 H, m), 2.67 (3H. s). 2.52 (1 H. m), 2.32 (1 H. m). 1 .72 - 1 .16 (8H. br m), 1 .40 (9H, s), 
1 .07 (1 H, m), 0.83 (3H. d. J = 6.4 Hz) and 0.78 (3H, d. J = 6.5 Hz). 13C-NMR: 8 
(Methanol-d4): 176.3. 174.5. 168.6. 163.3. 158.5, 134.9. 122.3, 118.9. 79.8. 54.7. 
48.2. 48.0, 41.3. 41.0, 38.5. 32.6, 30.4. 28.8, 26.9. 26.2. 24,3. 21.8. 
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Example 3 

N2.[4-(N-Hydroxyamino)-3S-{4-hydroxyphenylthiomethyl)-2R-isobutylsucci 
rert-butyloxycarbonyl-N6-(4-hydroxyphenylthiomethyl)-LHysine-Ni-methyiamid 



••"*.' yKK t H 

1 :\ . ...... 




By the preparative HPLG; method describe in Exariiple 2e, wifi^ also obtained the 

title compound (ca. 1 50 mg):ias a white solid. ' H-NMR; 5 (i^ettenoi-d4): 7.1 5 (4H, 

m)v 6.65 (4H, m), 4 J5p (aH, s), 4.21 (1 H. m). 3.21 (2H, m), 2.^4;p^^ (1H. 
m), 2.67 {3H. s). 2.55 (1 H, m). 2.34 (1H. m). 1 .75 - 1.13 (8H. br rn), 1.19; (9H. s), 1 .05 

(1H, m).0.83 (SH. d. J = 6.4 Hz) and 0.79 (3H. di J s=i^ Hz): T?^^ 

(Methanol-d4); 176.1. 174.4, 169.5. 162.8. 160.4. 156.6. 137.8. 137.1. 134.5. 124.3, 

: 1 1B.3, 117.9, 81 .4, 54.7, 48.2, 48.1, 46.0, 4 1 .4. 37.9, 3^2.7, 28,7.J8.4, 29^2. 26,9, 

■ 26:3, 24.4, 24.4 and 21.8: " 
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Example 4 

N2.[4-{N-Hydroxyamino)-3S-(2-thienythiomethyl)-2RHSObutylsuccinyl)]-N6.te^^ 
butyloxycarbonyl-L-lysine-Ni-methylamide 



NHBoc 




Example 4a 

N2-[4-Hydroxy-3S-(2-thienylthidm^ 
butyloxycarbonyl-L-lysine^N^^^ 

N2.[.4.Hydroxy-2R-isofauty^3-meth 

lysine-N^-methy|amide (4,0 g, 9^6:;m dissolved in methanol (20 nil)y: 

thiophene-2-thiol was a^^^ wasvstirred <>yemight 

and in the dark at 6d*^b. f fie ^^divferi^^^ 
: the resW column chrdifTiatogr^^^ ottM 

: methanol in DCM as elueht) to give the required product contam with iii m 
J irtip^^^^ Yield: 0.93 g. iH-NMR; 5 (Methanol-d4): 7,38 (1H. m). 7.09 (1H, m). 6.90 

%; (IH; rtt), 4.20 (1H. m), 3.25 (2H, m), 2.97 (1H. m). 2.75 (1H; m), 2m " 
: (2H; m), 1 .75 - 1 ^02 (9Hivbf^^^^^^^^^^^ (3H. s. J ^M: Hz);and 0.91 (3^ 

; J r: 6.5 Hz). 

vExannple 4b 



; N2-[4-{N-Hydroxyaminp)r3$^pih^^ 
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butyloxycarbonyl-L-lysine-Ni-methylamide 

N2-[4-Hydroxy-3S-{2-thienythiomethyl)-2R-isobutylsuccinyl))-N6-/er/- 
butyloxycarbonyl^L-lysine^Ni-methylamide (0.9i g, 1.71 mmol) was dissolved in 
DMF (10 ml) and the solution vyas cooled in an ice bath during the addition of HOBt 
(0.30 g. 2.22 mmol). NMM (0.22 g, 2.22 mmol) and WSC (0.43 g, 2.22 mmol). The 
mixture was allowed to warm to room temperature and stirred for 2 hours. 
Hydroxylamine hydrochloride (0.24 g* 3.42 mmol) and NMM (0,35 g, 3.42 mmol) 
were added and the mixture was stirred overnight. The sblyent was removed 
under reduced pressure to leave an oil which was purified by colum 
chromatography on acliEi washed silica using 5% methanol jn OGM as eluent) to 
give the required product contarriinated with a small amount of an unknown 
Impurity. Yield: ca. 200 mg. vh-NMR; 5 iMethanol-d4): 7.39 (iH. m). 7.09 (1 H, m). 
6.93 (1H. m).4.21 (1H, rn)i 3:25 (2H; m)> 2.97 (IH, m), 2.73 (l H,m). 2.66 (3 H, s). 
2.56 (1H. m), 2.40 (1H. ni); 1.74 - 1.12 (&H, br mj; 1,21 (9H. s), 1.03 (1H. m). 0.84 
(3H. d. J = 6.4 Hz) andX).80 (3H.tl. J =:6;5 Hz). i3e-NMR;S (Methanol-d4): 176.1. 
1 74.3. 172.4, 1 72.0, 1 34.5; 1 31 .1 . 1 28;7; 82.3, 57:5, 54v5, :46,4v 41 .5. 41 .0, 33.0. 
29.1 , 28.3. 28.6, 27:2;;26;8. 24.3; 24.2^n^ 22.1 
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Example 5 

N2-[4-(N-Hydroxyamino)-3S-(4-hydroxyphenylthionnethyl)-2R-isobutylsuccinyl)l-0- 
tert-butyl-L-threonine-Ni-methylamide 




H t 

0 



a 

= CONHOH 



N = CONHMe 
H 



HO' 

The title compound was prepared in a manner analogous to that described in 
Example!, from N-benzyloxycarbonyl-b-fe/Y-butyi-L-threonine. iH-NMR; 5 
(Methanol-d4): 7.18 {2H, d. J = 8.5 Hz), 6.67 (2H. d, J = 8.5 Hz). 4.35 (IH. d. J = 3.6 
Hz). 3.90 (1H. m), 3.01 (1H. m). 2,59 - 2.78 (2H, br m), 2:71 (3H, s). 2.38 (IH. dt. J = 
3.3, 11:0 Hz), 1.50 (IH. m), 1.36 (iH. m). 1.17 (9H. s), 1.09 (IH. m). 1.03 (3H. d. J = 
6.4 Hz), 0.86 (3H. d. J = 6.4 Hz) and 0.80 (3H. d. J = 6.5 Hz). 13C-NMR: 5 (Methanol- 
d4): 175.3. 171.9. 171.3. 158.3. 134.5. 125.8. 117.1 . 76.0. 68.6. 59.4. 50.0 - 48.0 (1 
s under solvent peak). 41.3. 37.9;-i8v5. 27^0. 26.2. 24.3. 21.8 and 19.4. 
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Example 6 

N2.[4-(N-Hydroxyamino)-3S-(4-hyclroxyphenylthiomethyl)-2R-isobutylsuccjnyl)]-L- 
glutamine-Ni. Ns-dimethylamide 



The title compound was prepared in a manrie^: analogous to that described in 
Example 1. from N-ferf-butyloxycarbonyl-L-olutamic acid. iH-NMR; 5 (Methanol- 
d4): 7.10 (2H. d, J = 8.7 Hz). 6.69 (2H, d. 8.7 Hz). 4.25 (1H. dd. J = 6.2, 6.8 Hz), 
3.05 - 2.76 (2H. m). 2.70 (6H. 2s), 2.57 {1H, dt. J = 5.0, 9.4 Hz). 2.35 (1H. dt. J = 5.0. 
9.4 Hz), 2.19 (2H, t, J = 6.9 Hz), 1.60 - 1.25 (2H, m), 1.10 - 0.95 {2H, m) and 0.82 
(3H, d. J = 6.3 Hz) and 0.80 (SH, d, J = 6.3 Hz). isC-NMR; 6 (Methanoi-d4): 175.8. 
175.3. 173.9. 171.4, 158.3. 134.4, 125.7. 117:1.54,2. 41.4. 37.2. 33.0. 28.9. 26.8. 
26.4. 26.2. 24.2 and 21 .3. 



CONHMe 
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Example 7 (BB-3231) 

N2.[4-(N-Hyclroxyamino)-3S-(4-hydroxyphenylsulphonylmethyl)-2R- 
isobutylsuddnyl)]-N6-acetyl-l-^ysine-Ni -methy lamide 



NHAc 




The product from Example 1 (167 mg, 0.33 rnmbiy was djf 5olyei^^;^i^^^ 
and cooled to 0*0 in an Ice bath. m-ChloropierbenzoiQ/i^^ 0.72 mmol) 

was added and the mixture was allow to wafm td'room t0mpefatur^^^^^^^ stirred for 
4 hours. The solvent was removed under reduced pr^^sure apd-t^e residue was 
triturated with diethyl ether, filtered, washed with diet^^^^^^^ dried uniler 

vacuum to afford a white solid (160 mg. 89%). iH-NMR; 5 (Dimethyl sulphoxie-de. 
330 K): 10.45 (1H. br s). 7.72 (1H. m), 7.47 (2H. d, J = 8.7 Hz). 7.33 (2H, m). 6.78 
(2H, d, J = 8.7 Hz). 3.96 (1H, m), 2.87 (3H, m), 2.42 (3H. d. J = 4.6 Hz), 2.37 (I H. m), 
1.66 (3H. .S), 1.43 ^ 0.82 (11H, br m) and 0,63 :(6H. |^^^^^ 

SUlphoxide-de): 170.3. 170.1. 167.7. 165.5. 160.9. 128.9, 128.6. 114.5. 634 6M9. 
54.8. 51.2. 44.4, 30.0. 27.4, 24.1. 23.7. 22.6. 21.6; 21.3, 20.3 arid 20.1. !R Vmapbr 
disk) 3291. 2932, 1635. 1583, 1543. 144&;^4;t2, 
Found: C. 51.41, H. 7.03. N, 9.79%: C24H38NM8S.H2G):re^^^^ 
N.9.99%. 
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Biological Example A 

The ability of example compounds of the invention to inhibit the release of TNF was 
investigated. The assay is based on the ability of phorbol myristate acetate (PMA) 
to stimulate the release of TNF a from a human monocytic cell line, U937. 

U937 cells cultured in RPM1 1640 inedium + 5% foetal qalf serum are centifuged at 
1000 X g for 5 minutes ^hd theri reisusperided^^^^^ medium at 2 x 10^ / ml. 1 ml of cell 
suspension is aliquoted into Individual wells -of :24-well plates. Test compounds are 
dissolved in dimethyl sulphoxide^^^^ concentration of 100mK4. then 

diluted to 50x the final required concentratfori ^w^^ RPMI 1640 medium. 20^1 of the 
diluted compounds are added to IJ937 cells in duplicate wells. TNF a release is 
stimulated by addition of PMA to the cells at a linat concentration of 50nM. 
Appropriate control cultures are ^^tup in duplicate. The plates are incubated for 18 
hours at 37*C, 5% CO2, then at 10QQ x g fpr 5 minutes. A specific ELISA 

for TNF a obtained Mm lirjit^^ Abingdon, 
England is used to meaisure tNF;^^^^^^^^^ 

The average concentration of test compound which inhibits the release of TNF a by 
.50% relative to the cdntrQl cultum^^ The cdrripounds of exanriples 1. 2. 

3, 4 and 6 above were t6i^^ 

Bioloalcal Examoie B 

The^ c^^^^ of Example 1 was- assessed for its ability to inhibit releaise of ; ■ 

endotoxin induced TNf^^^^ 

M CD rats (Charles River. UK) weighing between 300g - 400g were 

anaesthetised with ah Intr^TperiJo^ injection of k mixture of 62.5mg.kg-i 
thiopental and 22.5mg.kig-i sodiuwp^ (Thiopental, Sigma Chemical 

Go., UK; Sodium pentobarbitbrie (Sagatal) and BaKer., UK). The trachea was 
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exposed and cannulated to allow spontaneous respiration through a patent airway. 
The left jugular vein was exposed and cannulated for the administration of LPS. 
The right femoral artery was exposed and cannulated for withdrawal of blood 
samples. 

Blood samples (1ml) were removed just prior to bolus administration of either LPS 
(E. coli serotype 0111 :b4. DIfco Laboratories, USA) or saline (NaCL 0.9% w/v) and 
at intervals of 1 hour and 2 hours after LPS. Rerrioved blood was replaced with 
equal amounts of saline. 

Rats were administered LPS at adose of 50 |ig.kg-i which resulted in a marked 
increase in TNF a levels in comparison to saline controls. The peak of TNF release 
was at the 1 hour timepoint; THF levels were expressed in units/ml. wher^ 1 unit is ; 
the equivalent of I pg of mouse TNF a. 

Rat serum TNF levels were measured using a mouse TNF a reference standa^^ 
The commercial ELISA kits vyere from Genzyme. 



The compound of example 1 was administered intravenously to aneasthetised rats 
at a dose of 10mg;kg-i . 15 minutes prior to LPS administration. The infusion was 
maintained for the 2 hour duration of the experiment. The compound of example 1 
reduced the LPS-induced release of TNF by: more than 50% at both the 1 a^^^ 2: 
•hbur^timepoinfev ■ 

Biolbaical Ekanriple C : • ■ 

The potency of compounds of ^^^^^^ 1 to 6 to act as inhibitors of collagenase 

was determined by the procedure of Cawston and Barrett. JAnaL Biochem:, &^ 
340-345, 1 979), hereby incbfpc) rated by reference, yvhereby a 1 mM solution of the 
conripound being tested, or a dilution thereof, was incubated at 37* for 16 hours 
with collagen and collagenase (buffered w 25mM Hppes. pH 7.5 containing 
5mM CaCl2r 6;05% Bfij ;35 arid 0.02% ^4aN3). The collagen was acetylated 
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collagen prepared by the method of Cawston and Murphy, ( Method? in 
Enzvmoloa v. 80, 711. 1981), hereby Incorporated by reference. The samples were 
centrlfuged to sediment undigested collagen, and an aliquot of the radioactive 
supernatant removed for assay on a scintillation counter as a measure of 
hydrolysis. The collagenase activity in the presence of ImM of the test compound, 
or a dilution thereof, was compared to activity in a control devoid of inhibitor and 
the result reported below as that of inhibitor concentration effecting 50% inhibition 
of the collag0nase activity (ICso)- 

The |X)tenoy of compounds of Examplesi to 6 to act as inhibitors of strornelysin 
w^ deterrhined by the procedure of Cawston et al, (BiQphQm, jy. 1^5, 159-165, 
1981); hereby inCbrporated by reference, whereby a ImM solution of the 
compound being tested, or a dilution thereof, was incubated at 37* for 16 hours 
#h; Strbmely KG acelylate casein (buffered with 25mM Hepes, pH 7,5 

cbnmihirig 5mM CaClz. 0.05% Brij 35 and 0.02% NaNs). The caseiin was 
adety||ited 14G ck^^^ prepared by the method of Gawston ^t al (ibid), The 
^tromMysin: a^^^^^^ the presence of imM of the test cbmpbuhd, or a dilution 
therebfi was e^^^ activity in a control devoid of inhibitpriand th#: result 

reported beloy/ as^ of inhibitor concentration effecting 50% inhlbU 
^rbmelysin activity (ICso). 

Results: 



Compound 


Coli.agenase IC50 


Stromelysiri IC5 


Example 1 




30 ■ 


Example 2 


■■v:;i5--'\ 




Example 3 


■■■:-:;30;:' 


50-, ■ 


Example 4 


10 


20-. 


Example 5 


•■■5 


40 


Example 6 


6 


70 
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Claims : 

1 . A compound of formula (I): 




wherein: 

Ri represents hydrogen or an (ei-C6)alkyl, (erC6)alkoxycarbQnyt(Ci- 
G6)alkyl, phenyl, substituted phenyl, phenyl (Ci-G6)alkyl. heterocycly), (Cr 
C6)alky^carbonyl, phenacyl or substituted phenacyl group; 

R2 rejDresents hydrogen {Ci-G6)alkyl, (C2-C6)alkenyl. phenyl XCr 
G6)a|kyl, cycioalkyi (Gi -CelalkyI or pyGloaikenyl (GrG6)alkyl group; 

R3 represents the characteristic side chain of a natural amino acid which 
naturally carries a polar arnino, hydroxy, mercapto, guanidyl, imidazdlyl or 
indolyl group in the said fside chain, in which any such polar group is 
optionally N^ 0^ or S- substituted^ or R3 represents the characteristic side 
chain of a natural amino acid which naturally carries a polar carboxylic acid 
group in the Jaid ; side .Ihain.^ acid |rQM|> is 

amidated; 

R4 represents hydrogen or a (G i -Ceialky I or pheny l(C i -C6)alky I group; : 
R5 represents hydrogen of a rnethyl group; 



nisO. 1 or 2; 
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and A represents a (CrC6)hydrocarbon chain optionally substituted witli 
one or more {Ci-C6)alkyl. ptienyl, or substituted phenyl groups; 

or a salt solvate or hydrate thereof. 

2. A compound as claimed in claim 1 wherein the chiral centre adjacent to the 
substituent R3 has S stereochemistry. 

3. A corripound as claimed in claim 1 or claim 2 wherein the chiral centre 
adjacenttb th6 sijbstituent;R2 has R stereochemistry. 

4. A compound as claimed in any one ot claims i to 3 Wherein the chiral centre 
adjacent to the -QONHOH moe.ity has |S stereo(:?hemistry. 

5. A compound as claimed in any bne of clalrns 1 to 4 wherein Ri represents 
hydrogen or an (G t^G6)alkylv p^ thienyl. b^rizyl; acetyl, phenacyt or substituted 
phenyl group. 

6. A cbrnpourid as cliaimed in claim 5 wherein Ri is 4-methpxyphenyl. 4- 



hydroxyphenyl, 4^aminoph^nyl, or thien-2-yl. 





9. A cottipouhd as clainied ot claims i to 8 wMrejft;|^?re^ 

(Ci-C4)alkyl.group. 



10. A compound as claimed in any: one o1 claims 1 to 9 wherein Rs represents a 
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hydrogen atom. 

11. A compound as claimed in any one of claims 1 to 10 wherein A represents a 
methylene group -CHa-. 

12. A compound as claimed in any one of claims 1 to 11 wherein n=0 or 2. 

13. A compound as claimed in claim 1 , selected from the group consistirig of: 

N2-[ 4-( N -H ydroxyami:no)-3 S-( 4 -h yd roxyp he ny Ithiometh^^^ R- 
lspbutylsucclnyl)]-N6-tert-butyloxyGarbo^^ 

N2-[4.(N-Hydroxyam i no ) -3 S - ( 4 -h y d r o x y p h e n y 1 1 h iO m e t h y I ) -2 R- 
isobutylsuccinyl)]-N6- fe/t-butyloxycarbonyl-N6.{4-hydroxyphen 
L-lysine-Ni-methylamide 

N2-[4-(N-hydroxyamino)'3S-{2-thienytm 
ter^butyloxycarbpnyl-LMysin^-Ni-methylami^^ 

N2^[4-( N-Hydroxyaminp)-3 S-( 4-h yd roxyp he ny Ithio me thy! )-2 R- 
isobutylsuccinyOl-O-rert^butyl^L^ 

;N2f ^^^^^ ydroxyamiM^^ R- 
isofeutylsudq^ 

jisdButyl^^ 

; varid salts and -solvates: thereof. 



1:4. N2-{ 4-{ N -H ydr ox ya n)i;no )-3 S^i^rh yd rox yp ny It jiio me th y I )-2 R- 
isdt>utylsuccinyl)]-N6-acetyl-Ulysine^^ : 
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and salts (for example the hydrochloride), hydrates and solvates thereof. 

15. A compound as claimed in any one of claims 1 to 14 for use in human or 
veterinary medicine. 

16. A method of management (by which is meant treatment or prophylaxis) of 
diseases or conditions mediated by TNF and/or MMPs in mammals,, in particular in 
humans, which method comprises administering to the mammal an effective, 
amount of a compound as claimed in any one of claims 1 to 14 . 

17. The use of a compound as claim^^^ in any one of claims 1 to 14 in the 
preparation of an agent for the management (by which is meant treatment or 
prophylaxis) of diseases or conditions mediated by TNF and/or MMPs. 

18. A method as claimed in ciaim 16. or a use as claimed in claim 17 wherein 
the disease or condition referred to is inflammatipn, fever, cardiovascular effects, 
haemorrhage, epagulatioh and vacu^ response, cachexia and qriorexia, 
acute infections, shock states, graft versus: host reactions or autoimmune disease. 

19. A method as claimed in claim 16, or a use as claimed in claim 17 wherein 
the disease or condition refeirred to is rheumatoid arthritis, osteoarthritis, 
periodontitis, gingivitis, corneal ulceration/ tumour angiogenisiis or ; 
tumour invasion by secondary nl|fta?ta^esv 

20. A pharmaceutical or vetiorina^^^ a compound as ; 
claimed in any one of qla^ vetisrinarljy ; 
acceptable exclpient or car^^^ V 

21 A process for preparing a of gigneral forrnula (I) as defined In 

claim i. comprising: 

(a) coupling an acid of general formula {ll) 
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R»SOn 

or an activated derivative thereof with hydroxylamine, 0-protected 
hydroxYiamine. pr a salt thereof, Rv. R2- R3, R4 ■ R5, a and n being as defined 
in general forrnul^^^^^ any substituehts in Ri. R2, R3. and A which 

are potentially rea^ with hydroxy lamine, 0-protected hydroxylamine or 
their salts may themselves be protected from such reaction, then removing 
any protecting groups from resultant hydrbxamic acid moiety and from 
any protected sub^ R^ R2, R3 ahd A; or 

(b) pptiori ally after ^s^^^ general formula (I) into 

another cx)mpdundd^^ 

22. A process as^^d 21 wherein an activated derivative of the acid 
(ll) is u^^^ is the pentafluorophenyl, hydroxysuccinyl. 
or hydroxybenztriazyl ester, 

23. Ah acid of piieM 
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Wherein R1. R2. R3. R". Rs, A and n, and the stereochemistry of the chiral 
centres adjacent the R2. R3 and -COOH groups, are as defined in any of 
claims 1 to 12. 
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